. Logarithm of a single dI/dV band gap spectrum of bulk black phosphorus and the procedure used for determining the band gap from tunneling spectroscopy. The horizontal lines indicate the average conductance within the band gap (Cg,av) (red) and the Cg,av + σg,av (darker red) and Cg,av + 2σg,av (darkest red) levels used for the band gap determination. The images clearly show that the squared wavefunction amplitude at the calculated height is depressed for the lower-lying defects. However, they still retain the anisotropic character of the defects in the first layer, indicating that the varying apparent height is consistent with sub-surface defects. are most pronounced, the dI/dV signal is strongly enhanced at the dumbbell structure seen in STM constant-current images. As the energy moves closer to the conduction band edge (VS= 0.06 V, 0.12 V, 0.17 V, 0.24 V), the two-fold symmetry of the dumbbell structure is lost and the enhanced in-gap signal is much more isotropic. Representative, layer-resolved dI/dV spectra for defect A and B are shown in Fig. S8 . The spectra clearly demonstrate qualitative differences for the two sublattices at h > 0.06 nm, but nearly identical features for h < 0.05 nm. Fig. S9 shows a series of spectra taken on a sublattice B defect at distinct points along the [100] direction of the defect. The spectra illustrate point-to-point variation in the relative intensities of the spectral features. Figure S7 . dI/dV maps taken at voltages listed above each panel. Figure S8 . Layer and sublattice-resolved representative point spectra from the BP vacancies. Sublattice A defects are shown on the left, with surface defects at the top (dark blue) and increasing depth further down (light blue). Sublattice B defects are shown on the right, with surface defects at the top (dark blue) and increasing depth further down (light blue). All apparent heights are within ± 0.01 nm, except for the h = 0.165 nm, which is ± 0.02 nm. 
Tunneling Spectra Dependence on Tip Height
To determine the impact of tip-induced band bending on the dI/dV spectra, we conducted tunneling spectroscopy measurements at increasing tip-sample separations (Fig. S10) . To vary the height of the differential conductance measurement, the following Istab conditions were used: 20 pA, 60 pA, 100 pA, 200 pA, 600 pA, with increasing current (decreasing tip-sample separation) corresponding to darker gray. The raw dI/dV curves (left) and the log(dI/dV) curves (right) demonstrate that the band edges are largely unaffected by the modification to tip-sample separation. This indicates that the measured band gaps are insensitive to the electric fields of the STM tip during dI/dV measurements. 
Iso-Energy Cuts on the Band Structure
The band structure of bulk BP, calculated under the GW approximation 2 , is shown in Fig. S11 .
The energies used for the isoenergy contours shown in Fig. 5d are shown as horizontal dashed lines in Fig. S11 with the same color scale: lighter red to black from -0.1 to -0.9 eV. The band structure shows the origin of the contours' ellipticity: the contrast in dispersion between -X and -Y. Figure S11 . Band structure for bulk black phosphorus with progressive red lines corresponding to the cuts taken for the constant-energy contours in Fig. 5d .
